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INTRODUCTION 


Only in recent years have we begun to regard the problem of agri- 
cultural production and its relation to our national food supply from 
a new viewpoint. 

Throughout the period of settlement of our country, which began 
in earnest early in the nineteenth century and has continued to the 
present, the westward movement of the frontier of crop production 
has ever been the focus of national attention. In the 1923 Yearbook 
of the United States Department of Agriculture this condition was 


described as follows: 


The dominant characteristic of American economic life has been abundance 
of land resources. The asumption of this abundance has colored our habits 
of thought and become the essential foundation of our economic policy both 
individual and public (4, p. 415). 


1 Numbers in italic or parenthesis refer to “ Literature cited,” p. 32. 
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How this has colored our thought may be gathered from the pop- 
ular notions, often encountered, that the productivity of our older 
farming areas has been deciining and that our volume of agricul- 
tural production was being maintained or increased solely as a 
result of new virgin lands brought into use for crop production. 


THE AWAKENING NATIONAL INTEREST IN THE SOIL-PRODUCTIVITY PROBLEM 


We are beginning to realize, however, that. our land area in rela- 
tion to prospective requirements is limited and that our area of arable 
land is still more limited. It is true that even at the present time 
our total crep area is less than half of that estimated as physically 
capable of being used for crop production (4, p. 427). Much of the 
remaining area, however, includes land which may never be eco- 
nomically reclaimed. Practically all of our good arable land avail- 
able for use without reclamation is contained in our present crop 
area. Further expansion of our crop acreage will be on lands poorer 
or more expensive to reclaim than those already in cultivation. 

The realization of this condition is the basis for the recent interest 
in our population growth and the trend in the volume of our food 
production. | 

The rapidity and the magnitude of the westward expansion of our 
agricultural area in the past has tended to eclipse the changes that 
have been taking place in the older agricultural areas of the United 
States. As long as the supply of free or very cheap virgin lands 
held out there seemed to be very little reason for giving much thought 
to the period that our agriculture must pass into sooner or later if 
our growth is to continue. Considered from a national viewpoint, 
Edwin G. Nourse has well expressed this idea in the following: 

But the bloom of youth is quick to pass, and, after a brief but riotous heyday 
of virgin fertility, even so new a land as America is rapidly passing into the 
ageless period of permanent use and productivity wherein true costs of produc- 
tion begin to figure potently, and agriculture passes onto an industrial basis 
like any other human occupation of using the materials and forces of nature 
under an administration shrewdly cognizant of their scarcity value and toward 
the production of the maximum market. surplus (8, p. 474). 

With the greater part of our available agricultural area already in 
use and a population that is growing steadily, the problem of pro- 
ductivity and soil fertility in their relation to our future food supply 
is now coming to the fore as one of the most important phases of the 
study of land utilization. 


HAVE YIELDS PER ACRE DECLINED? 


Is it true that we have been increasing our agricultural production 
solely through the expansion of our agricultural area? Have the 
farmers of the older farming sections as a whole continued the 
extractive methods of soil exploitation characteristic of the early 
period of American agriculture? Has there been no progress and 
taking up of scientific methods of soil management in the older 
farming areas of our country? From many sources in the past we 
have heard of and even seen in various localities of the East the 
abandonment of land formerly used for crop production. Has this 
condition been general and has it occurred as a result of steadily 
declining crop yields?) Why should yields in the old agricultural 
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portions of the United States decline while those in the much longer 
occupied lands of Europe increase? The soils of northwestern 
Europe are producing high yields, whereas less than 200 years ago 
the yields on these same soils were actually as low as those realized 
on some of our poorest soils (73, p. 93). 

There are individuals who persist in making such comparisons 
and insist that our agriculture is deteriorating. We are told of 
yields in former days considerably above those ‘of to-day. These 
rumors, however, can not be substantiated in the light of available 
facts. The statistics of the yield per acre of our principal crops 
(with the exception of cotton) show an upward trend in acre-yields 
during the last half century. This has occurred in spite of the 
fact that a not inconsiderable portion of our agriculture is still on 
an extensive basis, the soils of which are subject to pioneer methods 
of exploitation. 

Long before soil fertility assumed the scope of a national question 
individual localities encountered the problems that are associated 


. with the transition from a predatory type of agriculture to a perma- 


nent-use type. In many sections of the humid eastern portion of 
the United States pioneer methods of agricultural exploitation have 
completely disappeared, and, as economic conditions permitted it, 
scientific methods of production have replaced the cruder methods 
of former days. Entering on a period of permanent use the produc- 
tive capacity of the soils of the East has been greatly increased and 
is now producing yields considerably above those of the early period 
of the agricultural history of these sections. 


PURPOSE AND SCOPE OF STUDY 


In view of the fact that our agricultural frontier can no longer 
be pushed farther to the west, although much land still remains to be 
turned by the plow, the productive capacity of our soils is more than 
ever (as has been pointed out above) becoming a subject of study 
and concern. To correct the notion that our soils are steadily being 
exhausted, that our agriculture is deteriorating, it is desirable to 
examine the facts and determine both the present situation and the 
past trend in productivity, as far as it can be shown by the acre-yields 
of some of our principal crops. 

The purpose of this study is primarily to show the past trend in 
the yield per acre of certain of our food and feed crops, and to com- 
pare the general level of yields at present with those at different 
times in the period covered by the data, in order that we may see 
a little more clearly how much of the increased supply of certain 
foods and feeds has come from increasing yields of these crops and 
how much from increasing acreage.” It is dangerous to hazard any 
prophecies as to the future, nevertheless an examination of the trend 
in yields in the past may give some idea of what we may expect; 
and even a general! idea of what may be expected with reference to 
crop yields will be helpful in estimating the need for more crop land 
in the future. ; 


2The yield data for corn, wheat, oats, and potatoes are presented in this bulletin. 
These crops, excluding hay, comprise the most important of our food and feed crops. 


4 BULLETIN 1458, U. S. DEPARTMENT OF AGRICULTURE 


SOURCES AND CHARACTER OF THE DATA USED 


The period for which crop-yield statistics are available is rela- 
tively short, not only in the United States, but in Europe. Modern 
crop-reporting systems are largely a development of the second half 
of the last century. During the last 50 years the application of 
statistical science to the yield of crops has furnished us with a basis 
for determining the changes in acre yields realized on many of the 
large agricultural areas of the world. 

Prior to 50 or 60 years ago the literature of crop yields is scant 
and fragmentary (except for official statistics for France since 1815). 
The small amount cf material available consists largely of the per- 
sonal observation of certain men. These individuals based their 
estimates on observed yields for relatively small areas and on a 
smal] number of cases. In addition to this there are also records 
from some farm estates in various countries. 

In the United States the two principal sources of information on 
crop yields are the estimates of the United States Department of 


Agriculture and the reports of the United States census. It was not 


until after the Civil War that the Department of Agriculture began 
the publication of annual estimates on crop yields. ‘The question- 
naire of the Tenth Census in 1880 included questions on both acreage 
and production of crops, making available for the first time crop- 
yield data based on actual enumeration. 

During the first years of the publication of the yield estimates of 
the Department of Agriculture, owing to various imperfections of 
the system and an inadequate number of reports on which the esti- 
mates were based, the estimated crop yields were probably larger 
than the actual yields. However, the degree of this bias can not 
be determined with any degree of certainty, although the results of 
the Federal census of 1880 indicate that previous to that time the 
yield estimates published by the United States Department of Agri- 
culture were too high. The existence of this bias prior to 1880 was 
discussed and graphically shown by Milton Whitney (74) in 1909, 
and also was indicated in a chart showing the comparative crop yields 
from 1866 to 1912 for the States east of the Mississippi River, in a 
study published by the New York State Agricultural Experiment 
Station (72, p. 191). Since 1885 these estimates have been much 
more accurate, and at the present time are based on numerous reports 
from every county in the United States of any agricultural impor- 
tance. 

Another source of crop-yield statistics in the United States, cover- 
ing a considerable period, is that available from the annual reports 
of the agricultural or statistical organizations of various States. 
Among these, Ohio, Kansas, and Iowa have furnished a continuous 
series of annual reports for the longest periods. The accuracy of 
some of these reports for the period extending at least up to 1890 
has been questioned by many on the ground of imperfections in the 
system of getting the county returns and the making of the esti- 
mates. But the quality of these reports has improved in recent years 
and in some cases are now considered to be free from serious error. 
These reports are valuable in that they furnish a basis for determin- 
ing some of the changes that have occurred in the agriculture within 
the boundaries of these States. Through cooperation of the United 
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States Department of Agriculture and many of the States, annual 
crop-yield figures by counties are now available for much of the 
United States. 

For foreign lands, including the countries of northwestern Europe, 
little was available in the way of statistics of yield until the last 
quarter of the last century. Official publication of crop-yield figures 
in western and central Europe began in the seventies and eighties 
with one exception, France, where yield estimates have been avail- 
able since 1815. 

The materials cited above furnish practically the only official and 
authoratative data available on the history of crop yields for coun- 
tries and minor civil divisions. 


TREND IN CROP YIELDS IN THE UNITED STATES AS A WHOLE 


During the last half century great changes have been taking place 
in American agriculture. An enormous expansion of the area of 
land in farms has occurred as our agricultural frontier moved west- 
ward, and this continued expansion of the area in farms, improved 
land in farms, and land in crops has led most of us to believe that 
the increased volume of production was solely a result of the ex- 
pansion in the crop area. (Fig. 1.) 


TREND IN THE USE OF LAND AREA FOR CROPS, PASTURE, 
AND FOREST; UNITED STATES, 1880-1925 
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Fic. 1.—The area of land in harvested crops steadily increased up to 1920 at the expense 
of forest and cut-over land on one hand and of pasture on the other hand. During 
the war period the expansion of the crop area was mostly at the expense of improved 
pasture. The 1925 census revealed a contraction of 19,000,000 acres in the harvested- 
crop area as compared with 1920 


However, a consideration of the trend in the acre yields of our 
important food and feed crops will show that a not inconsiderable 
increase in the volume of production of those crops resulted from 
the gradual rise in acre-yields. 

Table 1* and Figure 2 show the trend in yield per acre in the 
United States from 1885 to date for corn, wheat, oats, and potatoes. 


8 These averages are based on the actual annual yields taken | as a 5-year moving 
average centered on the middle year. For actual annual yields, 1883-1925, see Appendix, 
Table I. 
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The data are presented as moving averages to smooth the sharp 
variations that occur from year to year, principally as a result of 
weather conditions.* 


CORN, WHEAT, OATS, AND POTATOES 
YIELD PER ACRE FOR UNITED STATES 


_S-YEAR MOVING AVERAGE, I685-1923 
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Fig. 2.—There has been a general upward trend in yield per acre of these crops. The 
decline in wheat yields after 1916 was due in great part to the expansion of the wheat 
area into drier portions of the West 


TABLE 1.—Corn, wheat, oats, and potatoes: Five-year moving average of yield 
per acre, United States, 1885-1923 


Pota- re Pota- 
Year Corn | Wheat| Oats i vee Year Corn | Wheat} Oats Coes 

Bushels| Bushels| Bushels| Bushels Bushels| Bushels| Bushels| Bushels 
PSS hicepae soreness 23. 4 11.9 27.0 G59 | OO Sh eee ees | 28. 0 14. 0 29.9 96. 3 
TPSTS Gules eae ea 24.1 11.8 26. 6. TES 76 Wes eae e4sh oat 14. 2 29. 2 96. 5 
Tey Atos SRS ect 24.5 11.8 26. 7 ZOSORIT. LOC Teer me eee | 27.9 14. 9 28. 9 95.8 
HSB ans Mba See os 23. 4 11.9 25. 3 689) |] 21908 ss we eee es 27. 6 14.7 28. 4 97.1 
TSSOP. See a 24. 5 12.5 26. 1 722955) S1GO9 heete se oe. 26. 2 14.1 27.1 92.8 
TUCO) Gee eee cy oe aaa 25. 2 12.8 26. 0 WAT So ee ee 26. 7 14, 4 29.8 96. 4 
ol) GR ieee yee gee 24.5 12.8 25.5 MOT ALO ler eee ee ree 26. 0 14.7 30. 6 97. 2 
Ihe )o Pins 99 Sy eee e Be 22. 8 12.9 24.9 GONG RL OIQE sae ewes 25.9 14.8 30. 5 97.8 
TSGSE ee eres 24. 1 13. 4 26. 9 7 Roti Call i Uo Ae Miles See Dee es 26. 0 15. 4 31.7 98.3 
SO AR peer mes a a 24. 3 12.8 26. 1 WS2ul| OTA a Beer eof 26. 1 15. 4 32. 8 98. 2 
TOS oe Sees ee 24. 5 12.8 26.7 COAT SOILS re ee ae el 25. 6 15. 0 32.7 95. 7 
TSO Gen eeates Sores | 25.0 13. 6 27.8 SONS | GGG eee eee Down 15. 1 3.8 96.8 
NSO fpapeds peeks 2k ic | 26.3 13. 4 29. 0 R5L4 eI PIGITe oo Fe ee 26. 4 14.3 33. 7 92.9 
SOS iealee ios Sores | 26.2 12.9 29. 0 SING s | MIOISE= sae ee ae 27.0 i832 33. 2 95.7 
1 C0 [0 Fea A ae as PASS 13. 4 28.9 CGNs MONO a ee eas 28. 1 13.8 31.9 98. 0 
900 Rae Aa er. | 24, 5 lp} 7/ 30.3 82.1 1920 se Sete aoe 28. 5 13.7 30. 5 98. 9 
GOI. = Aree) ay WE 1313 30. 0 S527 ella OD Tee talk ee ae 29. 5 13. 3 30. 0 101. 5 
GO QE os cette et 24. 8 13. 3 30. 2 SSID a iL Ooo eee ee meee ae 28. 3 14.0 BE 108. 7 
LOOSE Fe Teak wads F 25. 4 13. 9 31. 0 SOT || EOS eas Soe oe eS Taupe add 13.9 30. 9 107. 4 
1G04S one ae [2st | i4ie| 32) Ode gaye | 


4 When the nine principal crops are averaged together, the composite curve trends 
downward after 1903-1907 (4, p. 464). This is due mainly te the predominant influence 
on Ene curve oi the large decrease in the yield per acre of cotton caused by the boll 
weevil. 


e 


» 


THE EFFECTIVE USE OF LAND AS SHOWN BY YIELD 7 


Notwithstanding an enormous increase in acreage of these crops 
during the period covered by the data, the yields indicate a general 
upward trend. The increase in the annual harvested acreage for 
these crops is shown in Table 2. 


TABLE 2.—Increase in the average harvested acreage of corn, wheat, oats, and 
potatoes, 1885-1889 compared with 1920-1924 


Average Average Per- 
Crops annual annual centage 
acreage acreage in- 


1885-1889 1920-1924 crease 


WOT Bee eee ae eee es oer oe aa ee ee ee re a See 73, 796,000 | 102, 737, 000 39 
Wiktent Saar: RPE S) EM Poe Oe EPS LE A Nes Se ed 35,911,000 | 59, 836, 000 67 
Onis en el Ne. Ray WER BEERS Ss) a 25, 536,000} 42, 503, 000 66 
IROLATOCS ens ase oie aoa aaa eee es eee saa eee meso ee eae eee 2, 409, 000 3, 814, 000 58 


A considerable part of this expanded acreage, especially in the 
case of wheat, was on soils that produced yields below the national 
average for that crop. 

The average yields at the end of the period compared with the 
beginning show a rise of 4.3 bushels for corn, 2 bushels for wheat, 
3.9 bushels for oats, and about 30 bushels for potatoes (Table 1). 
Several times during the period a tendency to declining yields was 
indicated, but this was apparently temporary. The percentage of 
increase is 18 for corn, 17 for wheat, 14 for oats, and 39 for potatoes. 

The final averages shown in Table 1, that is, the averages for the 
various crops during the five-year period centered on 1923, do not 
mark the highest average yields attained to date. Higher average 
yields per acre are indicated as follows: For corn, 29.5 bushels during 
the five-year period centered on 1921; for wheat, 15.4 bushels dur- 
ing the five-year period centered on 1913 and 1914; for oats, 33.8 
bushels during the half decade 1914-1918; and for potatoes, an 
average of 108.7 bushels per acre during the five-year period centered 
on 1922. The lower yield of wheat and oats in the last few years 
is doubtless to be explained in part by the lower prices obtained 
since 1921, which, at the higher wages paid farm labor, did not per- 
mit so thorough cultivation as during the war years. 

It has been suggested by some individuals that in addition to the 
depressing influence resulting from the expansion of our crop area 
onto drier and poorer lands, the upward trend of our crop yields has 
tended to be depressed by declining fertility of our old crop land. 
This theory can not be substantiated by the trend in yield of these 
crops in most of the older, humid portions of the United States. 
Whitney, Schreiner, and others have stated that in general it has been 
almost a natural process for a soil to increase in fertility under 
intelligent human occupation. There are indeed many local 
instances where soil deterioration, through ignorance, inertia, and 
economic pressure has occurred in the past, and is still to be found. 
To quote Doctor Schreiner: 

It is true that the soil can be robbed of its store of available and soluble 
mineral plant food constituents by the carrying away of the crops from the 
land, but this so-called robbery is small, statistically almost insignificant, in 
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comparison with the natural processes which have brought the fertility of the 
soil to its present state of dynamic equilibrium with its climatic environment 
(he DG). 

A consideration of the crop yield statistics of the various farming 
regions of the United States indicates that most of the increases in 
acre-yield in the United States occurred in the older farming regions 
east of the Mississippi River. ‘This point was graphically illustrated 
by Professor Warren in a study published in 1914 (72, p. 191). 

The greater changes that have occurred in the yield level of these 
crops in certain of the older farming regions of the United States 
are somewhat concealed in these national trends. These regional 
changes will be discussed later. 


INCREASE IN VOLUME OF PRODUCTION RESULTING FROM 
RISING LEVEL OF ACRE YIELDS 


Although it is recognized that a great part? of the increasing 
volume of production of our staple food and feed crops has, of 
course, been the result of expansion onto new lands, nevertheless, the 
effect of the rising acre-yield level in increasing our volume of agri- 
cultural production has probably been consistently underestimated. 

The changes in the combined acreage and total production, during 
the last four decades, for corn, wheat, oats, and potatoes, are indi- 


TREND IN COMBINED ACREAGE AND TOTAL PRODUCTION 
OF CORN, WHEAT, OATS, AND POTATOES 
United States, 1885-89 — 1920-24 


Acreage = 


Total Production iN 


1885-89 
1890-94 
1895-99 
1900-04 
1905-09 
1910-14 
1915-19 


Fic. 3.—The curves show that the total volume of production of these crops increased 
much more than the total acreage in these crops as a result of the rising acre-yields. 
The spread between the curves measures the increasing productivity of the area in 
these crops during the period 


cated in Figure 3. During that period the combined acreage of 
these crops was expanded about 52 per cent and the total production 
of these crops increased 77 per cent. The gradual spread between 
the two curves is a reflection of the increasing productivity of the 
area in these crops during the period of 40 years. 
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Figure 4 shows the composite trend in yield per acre of these 
crops.” 

Co ite the first 5-year period as a base, the half decade of 
1920-1924 indicates a rise of about 17 per cent in the composite yield 
per acre of the four crops. For the quinquennial periods of 1890- 
1894 and 1900-1904 there was a decline in the composite yield per 
acre figures as compared with the yield figures for the half decades 
immediately preceding. In the former period this was due to sev- 
eral below-average corn and oat crops; in the latter the downward 
break was in great part due to the disastrously low corn yield of 
1901, in which year the yield per acre of corn dropped to 17 bushels 
per acre. 

For the period as a whole, however, the composite yield per acre 
of these crops displays an upward trend which still continues. 


TREND IN COMPOSITE YIELD PER ACRE FOR 
CORN, WHEAT, OATS, AND POTATOES 


( WEIGHTED BY ACREAGE ) 
ta United States, 1885-89 — 1920-24 
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Fig. 4.—For the period as a whole the trend has been upward, the greater part of the 
composite increase in acre-yields being realized between 1895-1899 and 1905-1909. 
During the last 15 years the rising trend has been maintained, but at a slow rate of 
increase 


The significance of this indicated rising trend and increase in 
productivity becomes more manifest when stated in simpler terms. 
Considered from the viewpoint of volume of production, the rise 
in the yield per acre of these crops during the period of 40 years 
resulted in making available annually during the half decade 1920— 
1924 about 440,000,000 bushels more of corn, 120,000,000 of wheat, 
165,000,000 of oats, and 115,000,000 of potatoes—in all over 800,000,000 
bushels more than would have been realized under the yield level 
prevailing at the beginning of the period. 

Viewing this increase from still another and perhaps more human 
angle, the increase in total production as a result of the rise in 
acre-yield level provided the population of the United States an- 


5 The yield figures on which this index is based have been weighted by the acreage de- 
voted to these crops in each ef the quinquennial periods, : 


tS1d2 20a 
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nually with about 7 bushels more of these crops per capita than 


would have been available under the acre-yield level of the base - 


period 1885-1889. 


TREND OF CROP YIELDS IN EUROPEAN AND OTHER FOREIGN 
COUNTRIES 


A mere glance at the present-day statistics of yield per acre of 
crops in the central and northwestern European countries reveals a 
relatively high level of productivity. But many individuals in the 
past, and even at the present, either misconstrue or do not fully 
understand the significance of the higher yields obtained in these 
countries. It is desirable to recognize the danger of unqualified 
comparisons of yields in individual European countries and the 
United States (4, p. 466-7). 

To understand fully the significance of these high yields of the 
present day and the metamorphosis of Kuropean agriculture during 
the last century, the problem must be viewed with the changes 
brought about by the industrial revolution and the accompanying 
increase in Kuropean population as a background. 

It was not until after the Civil War that cheap American grain 
attained importance as a factor to be considered in European agri- 
cultural organization. For some time previous (in the case of 
England almost a century), the increasing demand for food to 
supply the needs of the growing population resulted in rising prices, 
making possible the beginning of the development of the intensive 
type of agriculture in northwestern Europe. 

With only a limited and fairly well-occupied area available, the 
required increase in volume of production could come only from an 
increase in production per acre. The rising level of productivity 
previous to 1870 proceeded without any great complications, owing 
to the fact that cheap American grain was not yet available on 
a large scale. By that time England had already attained practi- 
cally the full development of its “ high farming.” On the continent, 
however, during the last 50 years, especially in Germany, govern- 
ment subsidies stimulated the continued development of intensive 
agricultural methods of production (45, pp. 45-56). 


THE TREND IN YIELDS PER ACRE BEFORE 1880 


From the rather scant data available for the period preceding the 
modern era in Europe it is evident that crop yields were at a very 
low level. In England during the Middle Ages wheat yields ranged 
from 6 to 10 bushels per acre (2, p. 899). On the continent yields 
were probably not any higher. Under the common field system the 
soils had long before the end of the medieval era lost their power to 
produce more than 6 or 8 bushels of wheat per acre. With the aid of 
the fallowing practice farmers were just barely enabled to keep their 
soils in a rough condition of equilibrium on the basis of even these 
small yields. 

The period from the latter half of the eighteenth to the middle 
of the nineteenth centuries marked the beginning of the great changes 
in European agricultural methods. This period has been described 
as the agricultural revolution or renaissance. In brief, it meant the 
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readoption of methods and practices employed in the times of the 
Romans. 

As a result of the inclosures an opportunity was made available 
for certain changes in English agricultural practice. The seed for 
these changes was sown early in the eighteenth century by Jethro 
Tull, the apostle of cultivation. The teaching of Arthur Young 
and others in the latter decades of the century and the spread of 
the inclosures hastened an increasing adoption of the methods that 
brought about a great increase of crop yields in England. The in- 
troduction of root crops and clovers from Flanders, the development 
of crop rotations, the increase in number of livestock, and the in- 
creasing and more efficient use of animal manures were the contribut- 
ing factors in the increased productivity of the cultivated area. Con- 
sequently, by 1815, possibly even earlier, average wheat yields in 
England had risen to 20 bushels per acre. 

The economic justification of the adoption of these improved 
methods of production and the resulting costs was the constantly 
rising prices of agricultural products. 

The period from 1780 to 1813 was one of exceptional activity in agricultural 
progress. Apart from the flowing tide of enthusiasm, landlords and farmers 
were spurred to fresh exertions and a great outlay of capital and labor by 
the large returns on their expenditure. All over the country new facilities 
of transport and communication began to bring markets to the gates of the 
farmers; new tracts of land were reclaimed; open arable farms and pasture 
commons were broken up, inclosed, and brought into more profitable cultiva- 
tion; vast sums of money were spent on buildings and improvement. In 
spite of increased production prices rose higher and higher, and carried rents 
with them (9, p. 210). 

The extended depression that followed the Napoleonic wars, how- 
ever, kept agricultural improvement at a virtual standstill up to 
about 1840. 


Livestock was reduced to a minimum; lime kilns ceased to burn; less 
manure was used on the land; the least possible amount of labor was em- 
ployed (9, p. 323). ; 

On the continent, in Germany, wheat yields rose from 10 bushels 
per acre in the closing years of the eighteenth century to about 16 
bushels by the middle of the nineteenth century (7, p. 17). 

During the same period a like change took place in France, with 
wheat yields increasing from an average of about 12 bushels per 
acre during the decade following the Napoleonic wars to about 16 
bushels per acre by the middle of the century (3, pp. 228-233). 

The transition to the modern era of intensive development of 
European agriculture occurred shortly after the publication of the 
work of Liebig. At that time England had just emerged from the 
long economic depression that had set in at the end of the Napo- 
jeonic wars. With a steadily growing demand for food products 
resulting from a rapidly increasing urban population in England 
a widespread and increasing general use of improved agricultural 
methods began to take place. According to Prothero, “ The new 
alliance of science with practice bore rich and immediate fruit.” 
In England crop yields began to rise once more, and by the late 
eighties wheat.yields had risen to a fraction of a bushel less than 
30 bushels per acre (9, p. 361), 
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From similar causes the agricultural revolution in northwestern 
Europe entered on its second period of development; but in Ger- 
many and France especially, for various political and economic 
reasons, the developments of this second period came much later 
in the century. Among the causes of retardation Doctor Marbut 
cites the conservatism of the German farmers as a factor explaining 
the slower and deferred adoption of the new scientific methods 
(7, par l6) 


TREND OF CROP YIELDS IN EUROPE DURING THE RECENT PERIOD 


The effects of the widespread adoption of improved scientific 
methods during recent years and the increasing use of commercial 


WHEAT: YIELD PER ACRE 
5-YEAR MOVING AVERAGE FOR VARIOUS EUROPEAN COUNTRIES 
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Fig, 5.—There was a general upward trend in the acre-yields of wheat in the various 
European countries during the last half century. It was not until immediately previous 
to the outbreak of the World War that Germany attained wheat yields comparable 
to those of England and Wales. War-time conditions caused a sharp fall in wheat 
yields in both France and Germany. In the former recovery has already taken place 
and in the latter wheat yields are again trending upward 


fertilizers are apparent in the trend of crop yields. The record of 
wheat yields in the various European countries during the last 40 
or 50 years (fig. 5 and Table 3) shows the great changes that have 
occurred.° ‘The moving averages of wheat yields per acre for all of 
these countries display generally rising trends. Similar increases 
occurred in the case of the other cereals and root crops. 

In England and Wales the rising trend of wheat yields continued 
but at a considerably slackened rate, until at about the beginning of 
the present century a level of 31 or 32 bushels per acre was reached. 
During the last 20 years yields have been practically stationary. 


®See Appendix, Table VI, for actual annual yields, 
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The competition of the cheap grains imported from America during 
the last 50 years has been one of the prime factors in causing a reduc- 
tion of area in both grains and root crops. The heavy contraction of 
the area in roots and green crops is significant in that it is recognized 
as one of the most important bases in maintaining a high livestock 
carrying capacity and a high level of productivity per acre (4, p. 
26). Acre-yields during recent years have been ‘maintained partly 
by virtue of the fact that some of the less productive lands went 
back into grass and also through a wider use of pure seed. 


TABLE 3.—Wheat: Five-year moving average of yield per acre, various European 
countries, 1880-1923 
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In Germany wheat yields rose from an average of 19.4 bushels 
per acre during 1878-1882 to a level comparable to that in England 
in the period immediately preceding the World War, and in France 
during the same series of years wheat yields rose from 16 bushels 
to a level of 20 bushels per acre. In Denmark on a comparatively 
small area wheat yields rose from 31 bushels to over 40 bushels per 
sere.” 

As a result of war-time effects, yields declined in both France and 
Germany. In the former, recovery to the pre-war level has already 
taken place. In the case of Germany where wheat yields dropped 
about 8 bushels below the pre-war level, largely as a result of the 
enforced decrease in the use of chemical fertilizers, yields are now 
again on an upward trend.. 


MAINTENANCE OF LIVESTOCK 


An important factor in the increasing productivity per acre dur- 
ing the past 50 years in Denmark, Germany, and Great Britain was 
the maintenance on the land of a large or increasing number of live- 
stock. At the beginning of this period Great Britain was already 


7See Appendix, Table VI, for actual annual yield. 


14 BULLETIN 1458, U. S. DEPARTMENT OF AGRICULTURE 


carrying a considerably greater.quantity of livestock per hundred 
acres of cultivated land than either Germany, Denmark, or France 
(5, p. 155). 

From the eighties of the last century onward a great change in 
the numbers of livestock was effected in Denmark and to a somewhat 
smaller degree in Germany. ‘The increase in number of animal units 
per hundred acres of cultivated land in Denmark and Germany was 
50 per cent for the former and 29 per cent for the latter up to the 
period immediately preceding the World War. In the same period 
the increase in Great Britain was about 16 per cent. The increase 
in number of livestock per hundred acres of cultivated land in France 
was almost negligible. In referring to the hvestock factor as affect- 
ing productivity and yields per acre, Prothero has described the 
relatively small number of livestock kept on the land in France as 
“the great deficiency in her rural economy” (4, p. 155). 

In eastern and southeastern Europe where village farming and 

-the practice of fallowing persisted acre-yields have been low. Asa 
result of the inefficient practices of the peasant farmers, caused in 
part by the type of land tenure, much less has been accomplished in 
the way of agricuitural improvement than in northwestern Europe. 
The small amount cf improvement reflected in the slowly rising trend 
in yield per acre of wheat in the 30-year period previous to the Rus- 
sian revolution is claimed to be the result of better cultivation 
methods and the use of improved seed on the large Russian estates. 
The record of wheat yields in Russia during the three decades pre- 
ceding the revolution shows a rise from a level of about 8 bushels per 
acre to 11 bushels per acre. 


INCREASE OF FSGD PRODUCTION IN WESTERN EUROPE RESULTING FROM THE 
AGRICULTURAL REVOLUTION 


As a result of the revolution in agricultural practices in western 
Europe there was a great increase in food production. The in- 
creased volume of food came not only as a resuit of the great rise in 
yield per acre but also from the increase in the area annually avail- 
able for crops. The growing of a crop on the fields it had been 
customary to let lie idle or fallow every third year did not add all 
of the area formerly fallowed to the acreage of grain crops. Much 
of this area was used in producing roots and other forage crops for 
the increased numbers of livestock. Taking both crops and _ live- 
stock products there was undoubtedly a great increase in the total 
volume of food produced in these countries as a result of the wide- 
spread use of the improved methods of production. 

However, in spite of the great increase in production in these 
countries, the rapidly increasing population kept these countries 
on a deficit basis as far as their food supply was concerned. In the 
case of England especially this food deficit has been considerable. 
In fact, as Doctor Marbut has stated in the discussion reterred to, 
“The modern industrial populations of western HKurope and eastern 
America could not now be fed if they had to depend on the soils and 
production areas to which those factors—i. e., scientific intensive 
production metheds—have been applied ” (7, p. 26). | 
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TREND OF WHEAT YIELDS IN CERTAIN COUNTRIES CHARACTERIZED BY COM- 
PARATIVELY LOW YIELDS 


Figure 6 shows the trend of wheat yields in Australia, Canada, 
Argentina, and India. Extensive production methods still predomi- 
nate in the grain-growing areas of the first three of these countries. 


WHEAT. YIELD PER ACRE 
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Fie. 6.—During the period of greatest expansion of the wheat area in Australia acre- 
yields continued to fall. Since the beginning of the twentieth century the general 
trend has been upward. In Canada when the wheat area spread into the drier lands 
oz the West during the war acre-yields declined rapidly 


TABLE 4—Wheat: Five-year moving eaeverage of yield per acre for various 
countries, 1880-1923 
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In Australia, owing to the expansion of wheat production into 
areas where the climatic risk was great, yields continued to fall 
until the closing years of the nineteenth century (Table 4). Since 
1900 the record of wheat yields indicates a rising trend. In certain 
respects the situation in Argentina and Canada 1s considerably like 
that in Australia and expansion of the wheat area onto drier lands 
has tended to depress the acre yields for those countries. 

In India the fertility problem has been serious for centuries. The 
small quantity of available animal manures (the manure is used 
mostly for fuel) and the poverty of the people, precluding the use 
of commercial fertilizers, prevent an increase of soil productivity 
by these means. | 

In discussing the nitrogen problem Albert Howard states: 

As far as combined nitrogen is concerned, a rough condition of equilibrium 
has been reached in Indian agriculture. The annual gains and losses are 
about equal. This is indicated by the records of crop production in the 
United Provinces from the time of Akbar down to the present day. For the 
last 300 ae the producing power of the soil has not appreciably changed 
(6, p. 71). 


During the last 35 years a slowly rising trend is indicated in the 
record of acre-yields of wheat in India. This is probably the reflec- 
tion of the educational efforts of the agricultural colleges bringing 
about somewhat better cultural methods, soil moisture conservation, 
and the use of improved seed (6, pp. 71-74). 


REGIONAL CHANGES IN PRODUCTIVITY PER ACRE IN TEE 
UNITED STATES AS INDICATED BY CROP-YIELD STATISTICS 


In discussing the trend of acre-yields in the United States refer- 
ence has been made to the greater changes that have occurred in 
certain of the older farming regions of the country during the last 
half century. 

Going back to the early decades of the last century there was a 
general feeling that much of the soils of the East were worn out. 
The era of virgin fertility in the older settlements was apparently 
coming te an end. 

From the settlers pouring into the regions west of the Appala- 
chians the news was sent back East of the fertility of the soils of 
the new cheap or free lands. Farm abandonment in the East was. 
pointed to as evidence of soil deterioration, although the changes 
brought about as a result of industrial development in the United 
States may have been factors in making crop production on some 
of this land unprofitable. 

Owing to the prevalence of poor and slipshod cultural methods on 
soils that were low in their original store of fertility, crop yields 
were low. Agricultural writers of this period alluded constantly to 
the crude methods in vogue (1, p. 85). Inadequate capital for 
farm improvements, inefficient and wasteful practices, and rising 
labor costs were prime factors in keeping acre-yields at a low level. 
With large areas of cheap new farming lands available in the West, 
it is not to be wondered that progress continued at a very slow rate 
in the older farming regions. Although the benefits to be derived 


SSee Appendix, Table VII, for actual annual yields, 
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from the use of improved methods were known to many, they were 
practiced by few. 

But, improvement had to come, and during the third and fourth 
decades of the century changes were becoming apparent and the use 
of improved methods began to spread in the Kast. Falconer de- 
scribes this period in eastern agriculture as one of soil improvement. 
“It was urged by many that the adoption of the so-called new 
system of husbandry was the most effective way for the Eastern 
States to meet the competition of the West” (J, p. 259). 

On the other hand, the attitude of the Middle West during that 
period was altogether different, as may be illustrated by the follow- 
ing editorial in an issue of the Prairie Farmer published in 1854: 

Anyone who sees the agricultural papers of the Eastern States will be 
struck with one fact concerning them all; and that is, their chief strength is 
expended on matters relating to preparing the soil. The same fact is evident 
in all English agricultural literature; every work relative to the subject, even 
to a book on flowers, is rearly filled with directions for composing the soil, with 
which the beginning is to be made. Manures, how made, how saved, how kept, 
how applied—phosphate, superphosphate, “‘improved” superphosphate, guano, 
composts, and the like, and related things, fill from one-half to nine-tenths 
of their pages. What would they think if they had their soil to start with, 
instead of being obliged to make it? They would then be precisely where we 
are, with our soil made to our hands, ready to be stirred and receive the seed. 
Throughout all the Northwest, with but few exceptions, we have the soil to 
begin with, which these Atlantic shore and English farmers would like to 
make by aid of their manures (J, p. 272). 

But improvement in the Kast went on accompanied by a selective 
process under which lands that probably never should have been 
cropped have been going back to forest and pasture use. During the 
latter half of the century, in many areas, especially in the north- 
eastern quarter of the United States, the results are reflected in the 
trend of crop yields. Development of suitable rotation systems, 
more efficient use of animal manures and crop wastes, employment 
of green manures, liming, commercial fertilizers, development of 
improved varieties of crop plants, and use of selected seed brought 
about a higher level of yields in the areas where these methods came 
into extensive use. Undoubtedly also the reversion of the poorer 
land to pasture and forest, more especially in New England and 
New York, was another factor in causing the higher yields indi- 
cated by the statistics. 

The statistical record of acre-yields for corn, wheat, oats, and po- 
tatoes in the various States shows the marked changes that have 
occurred in the last 40 years.2 Over the greater part of the humid 
portion of the United States during that period the acre-yields of 
corn and wheat especially indicate a consistent upward trend. (Figs. 
7 and 8.) In certain areas, however, owing to the original high 
fertility of the land or, more commonly, to generally poor methods 
of soil management and a continuance of the methods of the preced- 
ing generation through inertia and reluctance to change, even when 
such methods were no longer economically justifiable, yields have 
remained stationary. 

9See Appendix Tables II, III, IV, V, giving the five-year average yield per acre 


for corn, wheat, cats, and potatoes, by States, 1885-1889 to 1920-1924, pages 28 to 30, 
inclusive, 
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Fie. 7.—Outstanding changes have occurred in the level of corn yields during the last 
four decades in the northeastern portion of the United States. In the northern portion 
of the South Atlantic States (Maryland, Virginia, and North Carolina) the rise in 
the level of corn yields per acre has been relatively even more marked than in the 
northeastern United States. In the East South Central States yields have remained 
either stationary or have risen slightly in some States 
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Fre. 8.—As in the ease of acre-yields of corn, the trend in wheat yields in northeastern 


United States (New York, Pennsylvania, Ohio, etc.) has been generally upward. The 
decrease indicated in Ohio, Indiana, and Illinois during 1920-1924 was a result largely 
of the unfavorable weather conditions during the years 1920-1922, inclusive. Con- 
tinued expansion in both the winter-wheat and spring-wheat regions onto drier lands 
has caused acre-yields to remain stationary or decline. The fall in wheat yields in 
Washington in recent years is said to be a resuit of the expansion of the wheat area 
into the drier portions of the State 5 
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Tn the States where the crop area spread into the semiarid region 
the effect of this expansion can be seen in the lower crop yield level, 
which, as already suggested, exerted considerable influence in de- 
pressing or holding down the average yields for the Nation as a 
whole. 

The record of the past four decades indicates that the great out- 
standing changes have occurred in the North and South Atlantic 
States and lesser changes in the East North Central States. Like 
changes have also occurred in many portions of the West North 
Central States, where pioneer agricultural methods have disap- 
peared. In the case of corn yields especially a marked rise has taken 
place in the northern portion of the South Atlantic States. In a 
general way these sections comprise the oldest farming regions in 
the United States. In these regions the soils have already entered 
or are now entering the period of permanent use, and the pioneer 
methods of the last century are largely memories only. 

The averages for the various States during the last 40 years show 
the following increases for corn yields: In the North Atlantic States 
from 6 to 10 bushels per acre; in the Kast. North Central group from 
6 to 12 bushels; and in the northern section of the South Atlantic 
States (comprising Delaware, Maryland, Virginia, West Virginia, 
and North Carolina) from 9 to 14 bushels per acre. The averages 
of the quinquennial period of 1885-1889 compared with the averages 
during the half decade of 1920-1924 in Iowa and Minnesota show, 
respectively, increases of 8 bushels and 6 bushels per acre. Sarle, 
formerly of Iowa, has pointed out the consistent and state-wide 
rising trend of corn yields in that State (70). In each of the nine 
crop-reporting districts during a period of 33 years (1890-1923) the 
trend of acre-yields has been upward. 

The record of wheat yields for the several States shows a rise 
during the period of from 5 to 6 bushels per acre in the northeastern 
portion of the United States. In Ohio and other States in the Ohio 
Valley a marked decrease occurred in the average wheat yields for 
the period 1920-1924. This was largely the result of unfavorable 
weather conditions during the years 1920-1922, inclusive. The de- 
crease is probably only temporary, and with normal weather condi- 
tions a recovery to the higher level of yields will probably take place. 

In Kansas, in spite of the expansion of the wheat area into the semi- 
arid portion of the State, yields have remained practically stationary 
for the entire period. In Missouri, on a considerably expanded 
wheat area, yields of that crop have remained lew and practically 
stationary. Statistics of yield per acre seem to suggest that the 
southern part of the Corn Belt, as represented by Missouri and 
eastern Kansas, has lagged behind the northern portion, as repre- 
sented by Iowa and Illinois, in the development of agricultural prac- 
tices and soil-management methods that tended to raise the acre- 
yields of the important crops. 

In the spring-wheat region the continuance of pioneer methods 
and the continued expansion of wheat production into drier areas 
has prevented a rise in the State averages of acre-yields. Since mois- 
ture is commonly the limiting factor in crop production in the semi- 
arid portions of the Plains States, it appears probable that this part 
of the United States will not experience—at least, in equal degree— 


ia 
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the tendency toward rising acre yields which is shown by the 
statistics for the Northeastern States and for northwestern Europe. 


RELATION OF RISING ACRE-YIELDS TO EXPANSION OF PRODUC- 
TION IN SELECTED REGIONS IN THE UNITED STATES 


The effects of the rising yield per acre of corn, wheat, oats, and 
potatoes in increasing the total production of these crops in the 
northeastern United States is indicated by the index curves shown in 
Figure 9. The data used in preparing this graph are given in 
Table 5. The trend in combined acreage and total production of 
these crops is shown for three selected areas—the Middle Atlantic 
States, comprising New York, New Jersey, and Pennsylvania; the 
East North Central States, comprising Ohio, Indiana, Illinois, Michi- 
gan, and Wisconsin; and the northern section of the South Atlantic 
States, comprising Maryland, Delaware, Virginia, West Virginia, 
and North Carolina. 

Taking the first half decade of the 40-year period as a base, the 
following indexes show the changes that have taken place in the 
acreage and production of these crops. 


TABLE 5.—Trend in combined acreage and total production of corn, wheat, oats, 
and potatoes 


[1885-1889=100] 


Middle Atlantic |East North ap Se Northern section of 


South Atlantic 
States States States 
Year SSS 
Total Total Total 
Acreage | produc- | Acreage | produc- | Acreage | produc- 
tion tion tion 
aS ea ee ee ee eee ee 
Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
TSS5 1880 2s oS eee eg ee 100 100 100 1 100 100 
18 GO =1 8042 ee eee ee ete ee TN RE 92 92 92 89 95 102 
1895—1899 Ssh wn 2 pee ee 89 107 93 104 90 112 
T9OO= 1904s ea 8 oe oe eh ee Sa 96 110 102 118 91 114 
1. GOST OOS ee rae eae eet ir ee tees 93 117 113 140 89 131 
TOT O69 [Aas eet te Pas ei oe Ve ee 88 121 119 150 91 144 
AGUS 19] Oey sso stare eh ores oe Re 1 94 128 122 159 101 171 
ODO GA aoe Nee eee A a Fe 90 131 120 150 87 155 


Tt will be noted that in the two Atlantic regions there has been 
a decrease of about 10 per cent in the acreage in these crops. In 
the East North Central group of States the total acreage in these 
crops during the 40-year period increased 20 per cent. The total 
production of these crops in all three regions, however, has been 
greatly increased. When one considers the decrease in acreage in 
these crops during the half decade 1890-1894, and its effect in 
decreasing production, it can be seen that the rising trend of the total 
volume of production of these crops in all three regions has been 
consistently maintained since the early nineties. 

In the East North Central States, the downward break of the 
total-production curve during the 5-year period 1920-1924 was due 
in part to the-contraction in acreage, but also to the poor wheat 
yields of 1920-1922, inclusive, and the low corn yield of 1924, 
occasioned by the abnormal weather conditions prevailing during 
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TREND IN COMBINED ACREAGE AND TOTAL PRODUCTION 
OF CORN, WHEAT, OATS, AND POTATOES 
For Selected Areas, 1885-89 — 1920-24 
CENT 


MIDDLE ATLANTIC STATES ee 0 


1885-89=100 


Total Production SS ; 


160 : 
150 
140 
130 
Acreage 
Z Jen | 
110 Ae 
ship liad eA ee [oe 
- 
100 aes hae - Keay Baas | 
30 


race nen ree ree 
180 7 

ree NORTHERN DIVISION 
170 OF ff 


SOUTH ATLANTIC STATES Siwy 
160 $ 


Total Production ae 
eee cies iad | XA 


1890-94 
1895-99 
1900-04 
1905-09 
192024 


Fic. 9.—The curves show the increase in production resulting from the rising acre-yields 
in these areas. In the Middle Atlantic States, for instance, production is now 30 per 
cent greater than 35 years ago, whereas acreage is 10 per cent smaller. During the 
past 380 years the total acreage in the four crops in the Middle Atlantic States and the 
northern section of the South Atlantic States (Delaware, Maryland, Virginia, West 
Virginia, and North Carolina) was practically stationary, if we except the temporary 
expansion of the crop area during the war. In the East North Contral group expansion 
of the total area in the four crops continued until recently 
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those years in this region. In the northern section of the South 
Atlantic States the decrease in production indicated in 1920-1924 was 
owing chiefly to the contraction of the area in these crops during that 
period. Probably of basic importance in both regions have been 
the low prices for farm products since the war and the high wages 
of labor, which have compelled farmers not only to cultivate the 
crops less intensively but also to contract the acreage. 

The trend in the weighted composite per acre of corn, wheat, 
oats, and potatoes during the last 40 years in each of these areas 
is shown in Figure 10.1° The data used in preparing this graph 
are given in Table 6. Considering the entire period the greatest 
relative rise in acre-yields occurred in the northern section of the 
South Atlantic States. A considerable rise in acre-yield took place 
in the other two areas. The following indexes show the changes 
that occurred in the yield per acre in these regions during the last 
four decades. 


TABLE 6.—T rend in composite yield per acre for corn, wheat, oats, and potatoes 


[1885-1889= 100] 


i East | Northern > Eas Northern 
Middle North section, Middle North | Section, 
Year Atlantic] Gotta) | South Year Atlantic | ante a] | South 
States ae Atlantic States States Atlantic 
States States 
Per cent | Percent | Percent Per cent | Per cent | Per cent 
1885-1880 2 see re 100 100 100 || 1905-1909__________- 127 124 146 
AS90—1804 nee 100 96 TOG 1910-19142 138 126 159 
ASO5 EROS aaa ee 120 112 P25 AOT5—1919 ee 136 131 170 
1900=1904~ 23 114 116 126 || 1920-1924.__________ 145 125 177 


INCREASED PRODUCTION RESULTING FROM RISE IN ACRE-YIELD 
LEVEL IN THESE SELECTED REGIONS 


In discussing the increase in production resulting from the rising 
acre-ylelds in the United States during the last 40 years it was calcu- 
lated that the composite increase in productivity resulted in making 
available annually during the half decade 1920-1924 about 800,000,000 
bushels more of corn, wheat, oats, and potatoes than would have been 
realized on a like acreage but at the average yield level prevailing 
during the half decade 1885-1889. Using the same method of calcu- 
lation for the State groups it will be seen that the rise in the com- 
posite acre yields of the four crops during the 40-year period effected 
a considerable increase in the average annual total production of 
these crops. The changes resulting from the rise in acre-yields in 
each of these areas is shown in Table 7. 


10 Weighted by total acreage in these crops, See figure 4, p. 9. 


/ 
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TREND IN COMPOSITE YIELD PER ACRE 
FOR CORN, WHEAT, OATS, AND POTATOES 


(WEIGHTED BY ACREAGE ) 
For Selected Areas, 1885-89 — 1920-24 


PER 9 
CENT ey 
MIDDLE ATLANTIC STATES : A 
140 : 
ieee cunonee Me Aeraee 


130 


NORTH ae DIVISION 
SOUTH ATLANTIC STATES 


1885-89 
1890-94 
1895-99 
1900-04 
1905-09 
1910-14 
1915-19 
1920- 


Fig. 10.—The general trend in all three areas has been upward since the early nineties. 
The downward break in the East North Central area during 1920-1924 was owing in 
part to unfavorable weather conditions for wheat during the years 1920-1922, in- 
clusive, and for corn in 1924 ; 
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TABLE 7.—Actual and theoretical total combined annual production of corn, 
wheat, oats, and potatoes (average 1920-1924) in selected regions 


[Millions—i. e., 000,000 omitted] 


NT 
Middle East N orthern Total for 


T section of 
Item Atlantic North South three 


: : Central : State 
States AH Atlantic 
States States groups 


Actual total annual production of four crops on average acreage | Bushels | Bushels | Bushels | Bushels 
utilized annually, 1920-1924. ___________________---_-__--.----- 289.9 | 1,388.9 226.6] 1,905.4 

Theoretical total annual production of four crops on average ‘ 
acreage utilized annually, 1920-1924, but at average acre-yield 


level prevailing in 1985-1889: 22. os = en pace noe, es a 199:-71- Bh tt63 127.8 1, 438.8 
Calculated increase in totalsupply available annually as aresult 
olinighortyieldS*> - 255s. t2 Sk fe ee er 25 Ese 90. 2 277.6 98. 8 466. 6 


From the foregoing it is apparent that the rise in yields in these 
three regions accounted for more than half of the total increase in 
productivity (because of higher yields of these four crops) in the 
United States as a whole. It will be noted also that the Middle At- 
lantic States, the northern section of the South Atlantic States, and 
a considerable portion of the East North Central States comprise a 
large part of the oldest cultivated portion of the United States. 


SUMMARY AND CONCLUSIONS 


Looking backward over the last 150 years we can see the effects 
of different methods brought into use in the course of the so-called 
agricultural revolution. In western Europe the period witnessed an 
enormous increase in productivity owing mainly to the rise in crop 
yields. As a result, first, of the revival in the use of soil-manage- 
ment methods known to the Romans and aiter the middle of the 
nineteenth century by the added developments in the field of agri- 
cultural chemistry resulting from the discoveries of Liebig and 
others, and improvements in technique following research in various 
branches of natural science, the productive capacity of the soils of 
northwestern Kurope was greatly increased. Wheat yields per acre 
rose gradually from a level ranging between 6 and 10 bushels per 
acre in the various countries to a level of 20 bushels per acre in 
France and over 32 bushels per acre in England and Germany. In 


the smaller countries such as Denmark, with relatively small areas 


in grain crops, even higher acre-yields were obtained. ‘The acre- 
yield of other crops in these countries was also increased considerably. 

In the United States, considered as a whole, the statistical record 
of crop yields per acre for our important food and feed crops dur- 
ing the last 40 years indicates a generally rising trend. Especially 
in the latter half of this period much of the expansion of our crop 
area, particularly that occurring in our wheat acreage, was on sem1- 
arid lands with relatively low average yields per acre. _ 

Analysis of the statistics of crop yields of the individual States 
indicates that the outstanding increase in yield per acre of crops 
have occurred in the northeastern portion of the United States, in- 
cluding the noftthern half of the South Atlantic States. It is in 
these States that, with the passing of the old-time pioneer methods 
and with an increasing widespread use of improved soil-management 
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methods and commercial fertilizers, a considerable increase in pro- 
duction has been realized as a result of the rising acre-yields. West 
of the Mississippi, Lowa stands out as an example where an increas- 
ing use of improved practices has brought increasing yields per acre. 
In both the spring-wheat and the winter-wheat regions of the West, 
owing to the fact that extensive production methods still continue to 
be most profitable from an economic viewpoint and as a result of 
the expansion of the crop area onto drier lands, crop yields have 
remained either stationary or have declined to a lower level. 

As far as indicated by the history of crop yields, both in various 
European countries and now in the United States, there has been a 
well marked trend away from extensive agricultural methods and 
toward the use of scientific methods of increasing soil productivity. 

Forecasting the future may indeed be hazardous, but it appears 
safe to predict that developments in the forthcoming decades, just 
as in the past, will depend to a great extent on the prices of agri- 
cultural products. Rising prices of food products normally would 
result in increasing intensification and a higher level of soil pro- 
ductivity through the wider use of better cultivation methods, de- 
velopment of suitable rotations, including the growth of legumes, 
more efficient use of crop residues and animal manures, greater use 
of commercial fertilizers, and the more common use of selected seed. 
A period of falling prices of agricultural products may temporarily 
arrest the advance toward higher standards of production, but the 
increasing demand of our steadily growing population for food 
must ultimately result in a, level of prices that will economically 
justify the wider use of improved methods of production. It appears 
probable, therefore, that the general trend of acre-yields of the crops 
will continue upward for a considerable period. 


APPENDIX 


TasBLe I.—Corn, wheat, oats, and potatoes: Yield per acre, United States, 


1883-1925 
Year Corn | Wheat| Oats | Potatoes Year Corn | Wheat| Oats es 

Bushels | Bushels | Bushels | Bushels Bushels | Bushels | Bushels | Bushels 
PER er rk eee WAIT! IDLY PART | 81.9 LOO HSE es One ae 29. 4 14.7 34. 0 87.3 
PSR Asen eT ae haere 25. 8 12.3 22.1 8019" || I SGG Eee se = Seen 30. 9 15.8 31.0 102. 2 
MSS Hert alee nt 26. 5 10. 4 27.6 UE 2 |S OO Tee aes eee 26. 5 14.1 23.9 95.7 
SSG ee eae 22.0 12. 4 26. 4 fSA0% ||P LOOSE eee cee arene 26. 6 14.0 25. 0 86. 2 
TRS fet eee See 20. 1 121 25. 4 56. 9 T9O9EY =e eee 26. 1 15.8 30. 4 107. 5 
SSR pee eee 26. 3 1bGaL 26. 0 OVO M ly TOT OE aie a aor Pal 13.9 31. 6 93.8 
ASS OE ce eee Pb 7 12.9 28. 3 CAM OLQTAS : eed foot: 23. 9 12.5 24. 4 80. 9 
PROQ eet eT 20. 7 Hialgal 20. 4 ita Cea) tha WEN S 29. 2 15.9 37. 4 113.4 
SO eee 27.6 GE 30. 4 5 Bad | Wego LS at ol as eee PAY I 15) 2 29. 2 90. 4 
QOD MT aw sates 23. 6 113% 3° 24. 8 G2IF |p UG Aes ae ee 25. 8 16. 6 29. 7 110. 5 
ROS Meee a ee 22.9 jib 3} 23. 8 COTE el Oe yet ee 28. 2 17.0 37.8 96. 3 
149. Ge anon 7 en it 19.3 13. 1 25, 2 63567 1916s eee ee 24.4 E22, 30. 1 80. 5 
SOF mck WE sun 27. 0 13.9 30. 2 WAYAS) ud yee es 26. 3 14.1 36. 6 100. 8 
PROG SISSY Se rg 28 eG 12. 4 26. 3 OT aa OT RE Wa Seat 24. 0 15. 6 34.7 95.9 
SO ee ees 24.3 13.3 27.9 (ayo t Ta} tint MO) Mh ep blbeieah 28.9 12.8 29. 3 91. 2 
SOR etree ae sui te 25. 6 lle, TL 29. 3 ON | LO20 Ree st eee ee S15 13. 6 St 110.3 
NSO OME Rees meas a2 25.9 iP2 AL oilers SSHOr| el Ooie as ee ee 29. 6 12.8 23. 7 91.8 
OOO Rees = see eas 26. 4 167 30. 2 SZROR GD Dennen aaenatiee: 28. 3 13. 9 29. 8 105. 3 
LOO lies = aoe BE 17.0 15. 0 26. 0 GONSF 19232 eee See 29. 3 13. 4 31.9 109. 0 
LOO ZR eee ee eee 27. 4 14.6 34 5 OER 5a 1924 are seas eee el 22.9 16.5 35. 6 127.0 
MOOSE eee ere 25. 9 12.9 28. 2 todayy 1 Leal heal Sa) yg Se, 28.5 12.8 33. 3 103.8 
POO RHS sryasce 2 Hat Pa A 285 32. 2 1l1.1 


TABLE II.—Corn: Five-year average yield per acre, by States, 1885-1889 to 


table. 


Division and State 1 


ING Wel ne larder Ree 
Middle Atlantic: 


ING WiRYIORKC = ee ee 


IW CHIP AR eee eae ee 


South Atlantie: 


iD elawarossa ete es 0. ee elt ee 
Marviandets= gaa cok ks 
WAN OT ass eee te Jd 


WYeSEpVaneImiat cee See 2 te 


Worn Cnrolitigs = +25) 


1920-1924 


Average yield per acre by 5-year periods 


1885-89 | 1890-94 | 1895-99 | 1900-04 | 1905-09 | 1910-14 | 1915-19 | 1920-24 


Bus Bus. Bus. 
32.5 35.4 38. 8 
31.3 29.8 32.9 

fe sor aul St4ul. 34.6 
31.0 29.6 35.7 
31.6 27.0 35.9 
30.3 28, 2 34.4 
28.7 28.1 35.3 
7 25.8 32. 4 

1s 9786 27.2 34. 4 
29.1 25.3 30. 5 

| 31.9 29. 2 33. 9 
27.8 26. 8 28.3 
25.3 14,2 23. 3 

Pe Sls 2 20.6 23.0 
32. 0 25.1 26. 6 
26. 5 20.9 22.7 
18.1 21.1 23. 8 
22.8 23. 2 30. 9 
16.0 18.1 20. 0 
22.4 22.0 26. 8 
11.3 120%, 13.3 

9.7 10. 2 9.6 
10.8 11.3 10.8 
10.1 9.8 9.7 

| 243 24. 4 27.0 

: rg 21.0 23. 0 

Fie Ge 1D5 13.5 

j; 14.6 14.4 15.6 


bo 
e 


bo bo 
SSeeNet ek 
cof Wor rDoOorOwo WWwWHrEAIN CO for ory =) 


— 
XS 
— 


14.1 


Bus. 


Bus. Bus. 


39. 2 44.4 46. 8 44.6 
33. 5 37.0 35. 9 37. 5 
35. 8 37.8 40. 2 41.4 
36. 3 41.9 40. 8 42.6 
38. 8 38. 9 38. 1 38. 2 
37. 3 36. 9 35. 6 35. 6 
36. 5 33. 6 35. 0 34. 7 
33. 0 33. 8 29. 5 34. 8 
30. 6 37. 2 33. 1 39. 2 
31.3 35. 3 33. 3 34.8 
34. 5 36. 5 36. 2 40. 2 
30. 1 26. 2 26. 2 29. 3 
25. 0 25. 7 19. 2 26. 2 
29. 5 25. 9 29. 6 29. 2 
28. 6 22. 0 25. 5 28. 8 
23. 8 15.7 14.6 22. 4 
29. 1 33. 5 32. 2 32. 8 
34. 1 35. 3 37.7 37.7 
23. 9 24. 0 27.9 26. 7 
29. 0 29. 5 31.3 32. 9 
15. 6 19. 0 20. 0 20. 5 
13. 2 18. 5 16. 8 15.5 
12.1 14.8 15. 2 13.3 
10.9 14.4 15. 2 13.7 
28. 0 26. 1 27.9 27.5 
25. 0 24. 7 25. 5 24. 7 
14.7 17.5 15. 0 14.3 
16.1 19. 2 17.3 15.8 


1 States prod ucing less than 1,000,000 bushels annually during the period 1920-1924 not included in this 


New England States grouped 
2 Four-year average. 


together. 


27 
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TABLE II.—Corn: 
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Five-year average yield per acre, etc.—Continued 


Division and State! 


West South Central: 
Arkansastecs Roeser oS 
Louisiana 
Ok Ah om atest Ss es eee aa 


IWiy OMIT BS 6 me Berle ete 
Colorad os 22 5-6 eee eee 
New Mexico 
Pacific: 
Washington: 3 see. 2 aes Sues 
Oregon ie 2 pa) eS eae ee 


2 Four-year average. 


Average yield per acre by 5-year periods 


| 1885-89 
Bus. Bus. Bus. Bus. 
20.0 18. 2 18.3 18. 2 
16.6 1b}, 7/ 16.9 16.8 
espera A ieee cee | (Een See el et PAA 
18. 1 18.5 19.8 Ufferdl 
cogs ey al bl ee BO Cy) 24. 3 22. 4 
lin Pie ee Peano 297.9 
SS. Oe | eae 20. 6 28.9 
28. 3 19. 6 18. 1 18. 6 
19.6 20.1 - 22.4 24. 6 
(2) 3) 22 cee 16.7 21.8 
Ft. Ul 24.1 23.9 24. 4 
27.6 29. 5 31.6 29. 2 


1890-94 | 1895-99 | 1900-04 | 1905-09 | 1910-14 | 1915-19 | 1920-24 


Bus Bus. Bus. Bus. 
19.0 20. 3 19. 2 19.6 
17.0 20.3 18.8 16.6 
24.6 13. 0 16.4 20.3 
PAS 18.8 18. 2 21.6 
24. 2 2.5 16. 3 20.5 
30. 6 31.5 34. 4 37. 4 
23. 4 Po ee 21.4 PAs 
20.1 18. 7 17.8 iE De 
Dawe, 23. 4 22. 4 19.6 
24.1 Died Bie Seo 
26. 5 28.9 30. 4 1.9 
31.6 35. 9 33.9 34. 7 


TaBLeE II].—Wheat: Five-year average yield per acre, by States, 1885—1889 to 


Division and State 


Middle alonilc: 
ING We YOR es Stet oa, ees 2 


Pennsylvaniass-s == 15. 
mor North Central: 


Micbieal cL ios ee CEO Ep eee 26 Pe Ca 

NVWVASCONS Unsere seca a lene epee te 
West North Central: 

Minnesota 


South Dakotas 222) os ss 
ING brads Kea sb e ete So a ae. 


VAT oIniaee 2. Oe bate ear at 
SWieST EVER IN aR oe et ae 
INonih Carolinas = es Ss eee 
Southwearolina.= 9. eae 
Georgia 
East South Central: 
Keen tiackey: fot 3k a) Ie Sa 
Tennessee____________ ae eT ieee SS 


Texas 


WVU eee aR fe a gh 


Utah 
Pacific: 


Oregon) hee Le ae SB es 


1920-1924 


Average yield per acre by 5-year periods 


1885-89 | 1890-94 | 1895-99 | 1900-04 


Bushels | Bushels Bushels Bushels 


15.0] 154|° 19.0] 15.2 
1251-(2 213 | 15 7a 1529 
Trt} jen oT RDA eG Ohi lew erlae) 
W958 | 140 | aBe3 
12 Sloe 153) || se 4 eth 0 
TS} Op Mera CUR FLY pe TEL a 
PonGelies Peles p1443 see 12: 3 
85) 9093.25 05 eestor 
12: Valen I2.8 de oth S| 1D 
Weal. Wale n Uossylh esse 
1205 | Oe Ose 1389 
Tse P2eOge atale tese 
peaks 10s5p TOF Ones 1185 
1ONTe|. 2 105Sule 1885-1 1650 
13s7 |) 1S ale elo 

le tneag le scl ygle tcl sealed bau 
fiedel 7a 16s3, 1) 2 1514 
7.4 OR 10N7 9.6 
“HOuinl “1OsGah ies 9.8 
5.5 6.3 7.6 7.5 
5.5 5.6 7.6 7.6 
5.7 6.4 8.0 7.9 
Qe (TIS6 hh  TaGal, 1059 
6.8 S26cl ie 1083 9.3 
8.3 8.4 9.5 9.0 
See dee IN a0 146] 143 
1Os5u  WSSh Tobtal ae 1257 
V79y) 20838) 28011) 926.2 
17.2} 19.6| 246] 21.7 
aa (?) .0)| 21:8 
19, 7al> elGl |) pandas 228 
1316s) =18s51)  20ven| 1914 
L7AOp | WAGh| e235 tal ee 
15a AVe9u) BS BNE 
15s 7k. 1Gsmae 1Ses,le -d8e0 
Tse} 1eSa|Y ADeae ales 


| 
1905-09 | 1910-14 | 1915-19'| 1920-24 


Bushels | Bushels | Bushels | Bushels 


19. 6 20. 4 21.3 19.8 
17.6 18. 0 18.8 18.7 
17.9 16. 9 17.9 17.6 
17.4 16. 0 19. 2 14.8 
17.2 15. 5 16.9 14. 4 
16.7 16.1 18. 1 16. 4 
16. 7 16.5 18.1 16.7 
16.6 18.5 19.3 1559 
13. 2 1135 7/ 14.5 1259 
15.0 19. 2 17.6 i9. 4 
13. 0 15. 4 13.6 12.3 
Wh, 10.5 10. 6 10.8 
13. 2 9.8 12.8 Te I 
18.9 16.9 15. 5 15.0 
13.1 15. 4 13.0 13. 4 
16. 0 17. 2 14.3 15.7 
16.8 16.5 15. 6 16.5 
inBY) 12.9 12.7 12. 2 
12.5 13.3 14.2 12.5 
8. 6 10. 9 9.3 10. 2 
8.2 11.1 10. 6 10. 5 
8.7 11.2 10. 4 9. 4 
12. 4 13. 2 11.3 10.9 
whe 12.3 9.8 959 
9. 4 12.1 11.4 10. 6 
11.0 14.1 12. 1 13.1 
9.9 i4.0 13.8 11.9 
24. 9 23. 3 ie 13.8 
26. 4 27. 2 21.7 23. 2 
24. 7 25. 4 21.8 16. 6 
25. 4 22. 1 16.7 14.4 
22.7 21.5 17.0 14.3 
26. 2 24. 0 20. 5 20. 7 
21.6 22. 0 18. 6 18.1 
19.7 22. 0 18. 6 20. 0 
13.5 Aigeal 16.1 17.9 


1 States producing less than 1,000,000 bushels annually during the period 1920-1924 not included in this 


table. 
2 Four-year average. 
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TABLE I1V.—Oats: Five-year average yield per acre, by States, 1885-1889 to 
1920-1924 


' Average yield per acre by 5-year periods 
Division and State 1 
1885-89 | 1890-94 | 1895-99 | 1900-04 | 1905-09 | 1910-14 | 1915-19 | 1920-24 


4 : — a fn 
New England: Bushels | Bushels | Bushels | Bushels| Bushels| Bushels | Bushels | Bushels 
Via Cle oe tae oy: Re ae oe 29. 2 33. 1 36. 5 BtaD 36. 0 39.3 36. 4 ae 
WierINOn tis ee gew tae eles ee ae 32. 3 33. 7 38. 6 36. 7 34. 8 40. 2 36. 6 34. 9 
Middle Atlantic: 
INS eva AON Kish en ng Daa ae 8 he a 27.0 24. 7 30. 9 31.4 30. 8 32. 0 34. 1 32. 1 
ING We CLSC Vics ise ee ee el 25. 4 24. 4 27.9 Dien 27.3 30% 33. 5 28. 6 
IRennsylvaniae ee eee eee eS 26. 7 23. 6 29. 5 29. 7 28. 6 31.5 34.8 33. 2 
East North Central: 
ON Oe FS aap etc Sak: Ba 3255 26. 6 S250 36. 6 29.7|- 35.2 38. 2 34.0 
Vy avob eh ave \ee eee as eas een a ae he Bee ore 27.8 PAS 7h 28. 6 31.0 26. 6 31. 2 BY AI) 30. 8 
RUT O 1S SSeS Re ee be 2 33. 6 29. 2 30. 4 32. 5 29. 6 32. 6 42.0 33. 8 
INET CHT gare Ske are ee yey oe 32. 1 28. 0 29. 2 By 29. 1 32. 2 34. 8 33. 2 
VV ALSCO TAS Tae st to as oe 30. 1 30. 0 35. 0 33. 9 32.6 32. 1 41.4 aye al 
West North Central 
Minnesota tse tee eee oe a aera S22 28. 3 3350 34.0 29. 3 31.8 34.9 35. 5 
OY RAR RY ieee ACRES = BNR a ES 32. 2 Qi. 2 34. 3 30. 2 28. 7 35. 0 40. 2 36. 1 
IVINSS OURIeH ae See ee es ee Ee 202) 21.4 21.9 9B}. 22.9 24. 7 29. 6 24.1 
INOGtHED Akola se ae 2 eee 26. 4 24.7 27.8 30. 1 29.8 25. 4 23. 0 26. 7 
SoutheDakotasess. 22a. sy Shae eee ey. ae 221.6 25..5 33. 0 29. 2 DT 34. 8 31.5 
INebpaskas 26 em 0 ee hd kee ys 28. 5 21.9 BiG 27.3 24. 8 24.8 32. 2 29. 8 
Kam Sa Seely ie ene cp Noi: Sek, aN 26. 9 23.6 19.9 26. 0 22. 2 26. 3 26. 2 24.6 
South Atlantic: 
WManylan des. 2: tas 226 Settee Seas S 20. 5 18.3 23. 4 23. 8 Da Tf 28. 4 RIE 4 30. 6 
Watgeaitau teem eee ee aan as, eee eg 14.1 12.0 15.8 16. 1 17.6 20. 2 PALATE 21.6 
\WW/GSig Witte 2 ee 18. 5 17.6 22.0 23. 0 19.8 23.9 453 | 24. 4 
INonbhk@ arolinae =e. aa: saesees 10.0 10. 6 ig} 3 1B} 7 15. 1 18. 1 18. 3 20. 2 
Southy@ anglican. esses eee 9.8 lal 14.1 TI 18. 4 21S 19.3 23. 5 
(ESO) era 2) a ee ek Caras SS So Mg Pe 10. 4 11.8 118% il 14.0 15.9 20. 5 19.6 20. 0 
East South Central: 
Ken GU Cksyt eee os eh ed a ae 19.1 18.0 21. 2 21. 4 19.1 22 23.9 21.0 
A CTINESSCG eas ee Sah eS det ay 14.3 12.8 16. 5 17.9 18. 4 PAL? 23. 2 20. 2 
WAN apt) ae es pT oe a eh 11.1 12. 5 13. 8 14.1 16. 2 20. 2 18. 3 18. 7 
IVEISSISSIP Dies sae cea Wee 10. 9 12.6 14. 2 15. 5 17.0 19. 8 19. 2 18. 6 
| West South Central 
EAP KONSAS Soo Re ee Nort ane te eee 18. 2 16. 7 20. 1 19, 2 19.5 23. 8 24.8 23. 0 
| (UOUISIAN A 28 Sap al ee 101 9 14.9 15.8 16. 2 16. 4 21.9 22. 7 22. 1 
ORTao nase ares Sea eee ee See Bea eb 229.8 27.8 PAA 24.3 24. 2 
AL ORAS es eeaere SE oe ae Mere miern = 22. 8 24. 7 24, 2 28.9 28. 1 BO) 29. 9 25. 3 
Mountain: 
Mion tan aes ss cate ale ser. < er 31.4 34. 6 40. 6 41.7 43.3 42.7 29.3 28. 4 
TO aN OMe ee ease oe ee 29, 4 33. 1 38. 1 39.9 41.2 44.5 40. 7 40. 1 
Wivoming= = Senses ETS AN ee eas se A he) Le i 33. 9 34, 2 36. 5 36. 1 32.5 
| Colorador ae nee ease ee eh 31.9 25. 6 31.8 32. 4 35.1 38. 4 34. 0 28. 9 
ING WalVEexd Co aimee emcee ogee tan Un Eee nc URL hy a ee 34.0 30. 2 23. 2 
LOS ies T aoe Sy Se atc 2 math py Le ees Dieu 29. 5 36. 0 Glass Cf 43. 2 46. 1 42. 5 37. 4 
Pacific: 
Washing forms rspes seca po cae es 35. 2 36. 6 40. 6 45.1 48. 5 47. 5 41.2 46. 5 
OTrézonichn sabe) Saar MS Te SS 26. 9 28. 6 Es 27.8 S107 36. 9 34.8 32. 8 
C@alitonnianeer eset. Se eee 26. 6 29. 1 28.3 31.8 29. 4 35. 3 32. 5 30. 4 


¢ eats producing less than 1,000,000 bushels annually during the period 1920-1924 not included in this 
able. i 


2 Four-year average. 
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TABLE V.—Potatoes: Five-year average yield per acre, by States, 1885-1889 to 
1920-1924 


| Average yield per acre by 5-year periods 
Division and State 1 


| 1885-89 eee 1895-99 | 1900-04 | 1905-09 | 1910-14 | 1915-19 | 1929-24 
| | 


| 
New England: _Bushels Bushels Bu shels Busheis Bushels| Bushels | an Bushels 


Maine ss =. 52s. fae ae se ae | 941) 114.9] 185.0] 168.1 | 193.6] 218.4] 183.7 245. 5 
New: Hampshire. --) « = - 2-88 | 8481) 103.8) 1043] 112.9| 117.7] 139.2) 1141 150. 5 
Vermont 552-2 shes ee | 86.1 101.0; 120.6) 116.5] 106.1) 133.8) 110.1 152. 4 
Massachusetts== = 25 ae eae | 88.3 on 1 He 108. 5 96.3 | 109.0] 121.9) 110.9 131.7 
Connechicuts= 2 oe Se eee | a6 04. 4 92.3 95.4 | 109.9 94. 4 130.8 
Middle Atlantic: | 
INGWCOnKes2 6 8 2 See bee i es 72.0 | - 88.5 81.6 95.2} 100.2 86.9 120.1 
ING WJ Crse y= i2e 37 a Ne 73.8 75. 8 83. 2 96.6 | 102.9 98.1 | 110.0 134.9 
Pennsylvania =os__ 5S sw aed | (68:4 (O45) 3865 81.4 85. 2 89. 1 82. 6 106.3 
East North Central: | 
ODIO Seed Br tg ee ES | 67.8 65. 2 65. 6 81.1 87. 6 83. 6 72. 5 87.5 
indiana} = 2.4 0s te et Bee 67.5 | 59. 6 66. 3 77.2 80. 4 78. 5 72. 8 85. 6 
nis See) ee ee 74. 5 55. 7 75. 6 85. 6 83. 5 | 67.0 77.7 | 76. 4 
Michigan — 22-55. __' 2 Sa 69. 8 | 70.7} 82.7 89. 0 87.0 | 104.5 75. 5 106. 4 
WASCORSIN 2522. 5 ee 77.6 |. 69.0] 97.1 94.8 90. 1 | 113.0 90. 9 104. 4 
West North Central: | | | 
Minnesota 3s. 2) 2 ae ot ee 87.8 68.6 | 169.0 82.7! 96.9] 108.0 93. 0 97.8 
TO Wae San Se aos an =. See 77.1 60.1; 88.0 78. 5 85. 2 78. 4 73.9 94. 2 
IMisseiiel 9562 ee 2 gu des ame 70.4| 66.8] 75.8] 80.4] 818] 569] 75.9 81.0 
INorth Dakota s*_2 Se a i Cee 76.8 | 105.3 90. 5 95. 2 98. 7 Cie 88. 6 
SOUPRsDAkGtas sce Ewe a eee 54. 3 | 81.2 75. 2 86. 4 78. 8 82. 3 82.0 
INebraska = =~ so be She ee lier 2763 47.8 77. 2 82.3 80.4} 641 81.5 85. 3 
QNSASS =a aes Ee 70.2} 49.7 70. 7 74. 4 (hse) ees OY) 67.3 77.9 
South Atlantic: | | 
Marvland=* Jae > 53.23 3 Ses 71.0 | 62.0 75. 4 73. 9 89.0 83. 1 93. 2 86. 7 
Wireinine Cie ee yok at ee 64.17] 68.95) 726) 275.14). 87.1.) Fee Pid Gree 109) 7; 
West) Marginia ges 208 see oe Be 68.8 67.5 70. 6 82. 3 89. 6 77.4 99. 7 105. 4 
North Carolina <= 320 23 8 4 2 61.5 72.3 70. 1 67.2; 78.3] 70.6 90. 2 93.3 
South Carolinas —-* 5 er 2 5 60. 2 68. 9 65. 8 77. 2 80. 6 | 79. 8 91.1 95. 2 
Georgians = ee sea Seri es 62.2} 68.4 53. 1 66. 4 75.5 | 74.4 70. 4 70. 7 
HloriGas = he ar al eee) Ee hae A) BES 66. 9 81.3 85. 8 85. 3 87.4 100. 8 
East South Central: | | 
ReeninicCioy, ee ee Ce pee ee | 63.8 58. 2 67. 4 67.9} 81.0 65. 9 88. 8 84.8 
ehennessee! = state: -_-) sae st es | 63.5} 64.4 53. 6 59. 5 | 78. 2 63. 7 80. 6 80. 9 
Alabama. pao e o8'. Ae. 2 iB | 63.9 65. 2 64. 0 62.3) 84.2 80.5; 79.2 79.0 
IVEISSISSED 1222s Neel Ue 25) See | 65.6] 68.4) 643 for 1e |) 90 |) s8d al SO: 79.1 
West South Central: 
2G ZTCEST ph a ea oO ee ER | °69:2:| 74:8.) (642) 673 |- WES |: <68:7 | 70: ees 
HeOWISianaAY = oho os eee eee 1 GShid 62. 3 69. 5 63. 0 66.3 | 67.1 67. 1 | 65. 6 
ORIBROMA Se eae ore E NS Aug eee ee eee es tie Fae (Jae Se 2 76. 2 WA OF he Oao9 61.1 | 68.3 
Wiexasee Jet ek Le Coke Fe ee | 62.0} 66.1) 69.0 65. 2 69.3 56. 8 | 60. 1 | 56. 5 
Mountain: | | 
Montara= 25226 irae ee 102.3 | 108.9 | 122.9) 155.2) 143.9 | 144.7) 113.7 110.6 
dl aho ss oat ea gs > Ive: Se 92.1 | 125.1 129.7 | 140.0] 154.0] 167.0] 155.5 179. 2 
RV VOTH ol Re Sot eee ee eee feat eel Pee Sa ae | 148.6 | 108.1] 138.8 107.4 
Colordot= = S=ss  et Eee) | 847] 93.5 88.3} 121.3} 138.9; 89.6) 143.6 127.2 
tah sss er eee a eee le ee | 82.3) 941) 1468] 1440) 146.6) 159.1} 165.0 176. 2 
Pacific: | 
Mashing LOn= 2." se = ae |} 116.1) 117.1 | 188.0] 128.1] 1845 142.6 | 135.9 144.9 
OrezOneeee area Sree e Sree 86.4 | 103.9} 101.1 98.1; 108.9; 126.9] 115.8 100. 7 
Waliionia==* 22 sent seaat Fic bee al 81.0) 84.7 ssa Es bet 7 7 137.9 | 130.6 | 138.6 141.6 


1 States producing less than 1,000,000 bushels annually during the period 1920-1924 not included in this 


table. 
2 Four-year average. 
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TABLE VI.—Wheat: Yield per acre for various European countries, 1878-1925 


[Russia and Hungary, 1883-1915; England and Wales, 1884-1925] 


Eng- Eng- 
jand },,......,{ Den-| Ger- | Rus-| Hun- r land Den-| Ger- } Rus- | Hun- 
Year and |£f@nCe| mark! many] sia gary Year and [France| jnark many| sia at 
Wales {I Wales 
a | 
Bus. | Bus. | Bus. | Bus. | Bus. | Bus. Bus. | Bus. | Bus. | Bus. | Bus. | Bus. 
TEV ae 1S GY || BM 24 |) als Co 1902_______| 32.7] 20.2] 44.8] 30.3] 10.9] 20.4 
1Kcy (eee AS ete TZ 8ao280n|) 18. -¢apeee S| eee 1903_____-_| 30.0 | 22.7] 44.2] 29.3] 10.4] 19.1 
1880 == Saas IGS Gh 81524 | 74 |e ee 1S Os Cae ae 26.5} 18.6] 42.4] 29.4] 11.4] 16.1 
1 (2) aes Ses) ee UGS 4 4) ZU LH 3) ee ee 1905_ _ - 32.5] 20.8] 40.3] 28.6] 9.4] 18.5 
POS HA Sa Apa 2 ZOV LE WSs= OM|e2028) |= —aeken| ee 190627722 33.5 | 20.4] 41.3 | 30.2] 7.7] 22.5 
108 Ae ee 17.3 | 4258.) 18.1 | 729) 14.1 )| 1907__----_| 33.8] 23:5 | 43.4129.61 8.0] 149 
1884 ee Sat 2959 18.6 | 36.0 | 19.2] 9.3 TGS PM Vole ae ee 32205) 919-'5)| 4352) 2071 (8e8 | te 
NOS oe Ss AO 20s] Gs ae}. 1610) |) L909E= =e 33.5 | 22.0 | 38.3 | 30.5] 125] 14.] 
SSG e265 4 ie Ooveon|cOsh | oend 15203) 19102 see 30. 1 15.6 | 48.2 | 29.6] 11.2] 19.8 
LSS (eee ace OM mS On aaad| ale Ost | 20: Sit Ons = 2 Sa 3905512053) 156.0 | SONG) ize Ou OOo 
SSS a POIOK |e LO One zie sale 95 on LOSS: to 1955: AOE ee 2857) | 2056.1) 37.8 | 38.6)| 10,3 | 1998 
18s9seee 29.7 176) S80s3) 118.0620 AZO SII 3 Sere S12) | 198 Ww5Os rane lige 19.6 
189022223 SOG) Sa9 note Olas S650). AOS 1914 ees 32. 3 18.9 | 43.3] 29.6] 9.4] 13.1 
SQL BTS eel bel aled Oo Meet B 54. 25.2) | 085451) 1915. == 8 2 | SID |), 165451 4866 | 2856 1 in 6 184 
SG Zen e201, ASTOMPALION 2358) |) del IRS GSH TR SS OAS || S| SOLE zesty The 
1S9Ree Doak Weelor9 [aoe ele | LOO LOroi| MONi= === Zo ON AS. OF s2)8 laa ty [ee = ae 
SOs esr SONS if) 195 Oies4e8 152256 (4013) 1852°)| 1918 - = 2a 3269 1) 20u5 45.1 | 25. 4 es ie 
1895 See Ol LONG Soa |eelaGa| Oral 207i 1919S st O8e 7. || T6NO 4G) Sal 198i) bacuee [zee 
S96 =e 88. G1) 29. || Gee eh | Pah As) teh) RAE | AAT See eS Gy | aE ES |) aL O08) |S Bese 
As) (me ee aoe ae 2828) AE ON T4OS 8 [P22565) 6570-1 > Uiees i 1921s ees SOS | eTZA ONO! Mall ese est [eee | ee 
1898s ss SATO 2lo2) rao. 1) 24285] 953 aH EL 9222 Sees SLE 2s] E L886 84S 95 Ole 2 12 eee | ee 
1899 nee S¥(8 || PALS | CPR OER Ze |) eS wets ape ee Sle Ss) 20225) 4353) 29. de ieee | ee 
1900S Sense 23.3 |) ILA ABRs Ove) |] eh 1s een | a See SIOF e2ZONGe 123955024 nee ee 
LOOT eS SO | Gao) |e a0n4a |) 2ono: | ea TOS28 | L925 ae eee O212 8245/45" 4520!) SONS.) oe eee 
TaBLeE ViIIl— Wheat: Yield per acre, Australia, 1878-1925 
[Argentina and India, 1890-1925; Canada, 1908-1925] 
| | 
Year | eae Canada reer India Year aust ‘aia pees India 
2 er ee ee | ——. 
_Bushels | Bushels | Bushels | Bushels Bushels | Bushels | Bushels| Bushels 
cy eee PSR Spligeea re. Mas ree en QOD Ue: tk gd he i 1.4 9.7 
LS OS eer 88 Se BEE CGY > Serer ree ene Ue U3 e gees ES See ASRS Se ee IPI 17 
L880 ps oats 1640 | (eae el Shee ee ee GOA ae ee 2 eee Hi fal f= fees 58 12.4 12.7 
LSSle-= wea ee (Gals |B Se eae |e L9O5 2 eet eee DAS ee ee 9.6 9.9 
RSS De iene 4 Seietanees Chord be | SM an 8 S| a bo S| eee iL GOGE eat te eRe Pe (ae Ser Miter b ipa | 
RRS tak ie Re 10). Coo] L522 eae [ec Semel Ls Bese cs 190 (ae eee ere S153 Be 13.5 11.9 
LBB 4 2) aoee Ceeere ne G0) | ae er aces SIE LOS oss Soe he 0S 11.9 17.0 10. 4 10.0 
138) Seeeee eee shee Se B74 eae ree ere ok ae See 19092 Sars eee 13.7 21.5 9.1 10.9 
SSG Ae arene SUC) Ee Les SE es aa LOIOS Sos ese Se 12.9 14.9 9. 4 12.8 
1887 ere ee sO ee ee eh | LOU ee eee wr a 9. 6 20. 8 9.8 12.3 
ASSSery eet es Teg sl PE SE Aa ee | ere ie LOM 2s eS ee ae 12.5 20. 4 11.0 11.9 
VSOG = ae ore ON GH teres ee mute ee LOIS 222 Sones UTE al 21.0 6. 4 12.2 
S902 2 eae Sx AN I Sees Se 1085 9525 LOLA eee See ee 2. 6 15. 7 10. 9 11.0 
d be\t) gee eee eae era Le C (al Waste 11.0 Ore NGL ae ee 14.3 26. 0 10.3 ND GY 
SOD sea e Beet: ONOR| Roane -14.8 Se4c E191 Gees ees ae 13. 2 176 A! 5. 2 10.7 
Ie bea ea 949); (F 2a oe 18. 1 TOS y lh ARO 7/2 = oe Nb 7 15.8 13.1 11.6 
1894522525. Gag te ee 12. 4 SEAS LOIS: water ee 9.5 10. 9 10. 6 10. 4 
ISOS ee eee 48a). = 2h sae. 8.3 O92))| (P1910 weet eer et 10.3 10. 1 12.5 11.8 
1h Ss See Ses nO alae se ae 5. 1 S534) |21920 ee eee 7.2 14. 4 10. 4 12.6 
RC (ee and ee ee (Fla) aie as 8.3 OF 7a|| AO 2 ieee aa 16. 1 12. 9 13. 4 | o% 
Ri! chee oe ee (eid Bee 13. 3 TO r et G22 ss 2 eS 13. 3 17.8 12.0 13.0 
1899 Bae ee (a Co) (eerie 27 TOSS |S 23e ee a 11.5 20. 0 14.3 12.1 
1900 Sa se See Na ok = ee 9.0 NORE LO 24e een ke 13. 1 11.9 10.7 11.6 
SO esse eee (Ch 6.9 ES || A925 eee oe | 11.0 17.8 11. 2 10.2 
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